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APPARATUS AND METHOD FOR PRODUCING CRISP-TYPE PRODUCTS 

This invention relates to the field of an apparatus and 
method for the production of cris P -ty P e products in 
particular products cut 'from an edible dough and fried to 
form potato crisps or chips. 

UK patent no. GB1195137 (the Proctor & Gamble Company) 
describes some disadvantages associated with conventional 
potato crisps which are sliced from raw potatoes and 
fried to a crisp state in a reservoir of hot fat. The 
process described in GB1195137 overcomes some of these 
disadvantages by providing a process of preparing crisp- 
snack food products from an edible potato-based dough and 
moulded individually to form a saddle-shaped snack x.e. 
one curved in two orthogonal planes. The snacks are 
retained in the moulds during frying in order to produce 
a very uniformly-shaped finished product. 

However, this' process . has the significant disadvantage 
that it is costly to provide and run an individual mould 
for each individual crisp; the apparatus involved is 
mechanically complex and, - since every mould passes 
through the hot fat in order to allow cooking of the 
. crisp held therein, the moulds themselves require regular 
replacement, further adding to the cost. There is also a 
problem in that, during production, it can be difficult 
to remove the cooked chips from the moulds in which they 
are closely held. 

There is thus a need for apparatus and a method of 
producing crisp-type products having the uniformity of 
those described in GBU95137 but which can be produced at 
much lower cost and using apparatus of reduced mechanical 
35 complexity. 
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According to a first aspect of the invention, there are 
provided curved fried snack pieces made from a dough 
comprising: 

5 

• from 60% to 95% of a starch-based flour; 

• from 1% to 10% pregelled modified starch; 

• from 0.3% to 2.5% salt; 

• from 0.3% to 3% shortening; 

10 • from 2% to 20% of a non heat-treated, non- 

chemically modified starch-based product 
having a particle size in the range 250 to 
710 microns , 

the total percentage of these ingredients being 100% 
15 and wherein the fat content of said fried snack 

pieces is from 20% to 50%. 

This particular range of ingredients and ratios thereof 
provide a dough which, when fried, has a tendency to rise 
20 in the reservoir of cooking oil which enables the shape 
of the snack pieces to be readily formed by obstructing 
the upward passage of the rising snack pieces with a 
shaped former. 


25 


Preferably, the fat content is from 34% to 42%, 


Preferably, said starch-based flour is selected from the 
group consisting of potato flakes, potato granules, corn 
30 masa, corn flour, rice flour, wheat flour and mixtures 
thereof . 

Preferably, said pregelled modified starch is 
maltodextrin . 

35 
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Preferably, « a ,- H 

y> said non heat-treated 
modified starch-based product s "^chemically 
Polenta or a combination thereof. mal2e 

5 p referably7 -- said shortenina i, a ■ 

nin 9 is an emulsifier. 

Preferred embodiments of th« 

«» .ore particularly ^^ST^ """"^ ^ 
with reference to the ""^ by -V <* sample only, 

to the accompanying dra„ ings in 

Fi5 " Ie 1 is * block diagram of _ 
. present invention; apparatus of the 

Figure 1A is a schematic view of .< " "~ ' 
-Uipses and „aste dough; ^ 1 < n " ° f cut 

. Figure 2 is an ena view of • h_ , ■ - 

"Sure 3 is a ~ frySr: a nd . 

: f rver, . in use -hematic / 


The apparatus .and process <*,., ' - 

^« ■ : -fried snack pieces a" 0 H the curved 

firstly be described i„ ^ ^ inve "i°n „i U 


Pieces . according to the 
Figure'l^ """"'^ " with reference";: 


-A blend of nnf^n -pt ■■>'•■- — : .- - . — , .-, 

■'■»■ formed as a dry D ri ^ ^ 

a . dry powder and mixed together in • 

^ ^ i= ^ed with water " » 

starches and to produce a light f r va b , - 
is taken by conveyor „ to 1^1^', d ° U9h 
«ll.d in three stages down te tl Tk ^ ^ 

30 approximately 0.6 - n 7mm * thickness of 

can be obtained by « — - -oduct 

suitable protrusions to Sta9e havin 9 

' dough. ^ lmPart the rlb = - grooves to the 

« The rolled dough then moves under a rot, 

er a r °tary cutter 13 
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which cuts ellipses in the dough as shown in Figure 1A. 
Although ellipses are preferable, other shapes can be 
cut, for example triangles or hexagons. 

5 The ellipses 14 are aligned in "lanes", each lane being 
wide enough to accommodate one ellipse 14. Eight lanes 
15 are shown in Figure 1A, although in practice sixteen 
lanes are preferable. Surrounding the cut ellipses 14, 
is excess dough 16 which, on separation of the ellipses 
10 is returned via conveyor 17 to the mixer 10 where it is 
mixed with fresh dough and recycled. 

The ellipses or chips 14, aligned in the lanes, are 
conveyed towards the fryer 20. The fryer 20 comprises a 

15 reservoir of hot oil with a continuous "caterpillar 
track" type lower conveyor 23 located at the bottom 
thereof as shown in Figures 2 and 3. Located directly 
above the reservoir 21 and partially submerged in the oil 
is a continuous upper conveyor 22, which is shaped as 

20 shown in cross-section in Figure 2. The part of the 
upper conveyor 22 which is presented to the reservoir 21, 
when the conveyor 22 is in motion, comprises a plurality 
of curved formers 24 of semi-circular cross section and 
which extend longitudinally along the length of the fryer 

25 20. The upper conveyor 22 is constructed from a 
plurality of jointed sections to allow sufficient 
flexibility when the conveyor enters or leaves the fryer 
20 (points A and B in Figure 3) whilst nesting the 
sections while they are in the fryer 20 to provide 

30 continuous curved formers 24. 

The chips 14 enter the fryer at point A, aligned in their 
lanes and, during frying, tend to rise upwardly where 
they abut curved formers 24 which prevent further upward 
35 movement of the chips and which encourage the curved 
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shape to develop. The cooking process takes between 15 
and 30 seconds at 180-185°C. Although the chips 14 are 
aligned precisely in lanes 15 as they enter the fryer, 
the chips are substantially free to rise upwardly in the 
5 fryer in order to form the curved shape. 

The cooked chips leave the fryer via a transfer system 30 
which comprises an oil drain conveyor where excess oil 
can drain from the cooked chips and a conveyor system. 
10 The chips are conveyed by the conveyor system to a 
flavour dispenser 40,. at which powdered flavouring is 
applied to one side of the cooked chips . .. 

The chips are then flipped through 180° using, for 
15 example, air jets 50 and then conveyed to be shingled and 
■ . ■ then packaged at shingling and packing stage 51.. At the 
shingling and packing stage. 51, metered lengths of 
shingled chips are packed into, cylindrical* tubes which 
. .are sealed at one end.. . - 

2Q -■ , . • ■ .- . . ' , ... . . _ ... .. .. 

The cylindrical tubes of chips- (still open at one . end). 
,. v . then pass to a gas flushing system 60 in which oxygen,. is 

purged ox flushed from, the tubes ...and. replaced with 
nitrogen, or other inert gas, in order to increase the 
25 . shelf life of the finished product. 

From the gas flushing system 60 the flushed tubes move to 
a seamer 70 where the ends of the tubes are seamed. 

30 Finally, the sealed- tubes . pass through an ..x-ray - metal 
detection stage 80 and from there they are palletised 
ready to leave the factory. 

The process described in GB 1195137 utilised two-part 
35 moulds to impart the desired curved shape to the product. 
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The curved shape is thus formed using mechanical means. 

In contrast, the process described herein aims to impart 
a curved shape to the product primarily by the selection 
5 of appropriate ingredients and ratios thereof to 
encourage the chips to rise during frying so as to abut 
curved formers. It can be seen from the description of 
the fryer 20 that, although aligned in lanes on entry 
into the fryer, the chips 14 are not constrained in the 

10 way those described in GB 1195137 are held in their 
moulds. The chips 14 naturally tend to rise when fried 
towards the top of the reservoir of oil, where their 
upward passage is obstructed by the curved formers, 
forcing the rising chips into the desired curved shape. 

15 Other shapes of chip could be formed by employing 
differently shaped formers. 

The tendency of the chips- to rise when fried is essential 
to the -formation of the curved shape as, if they did not 
20 rise in the "reservoir of oil, the chips would not be 
forced upwardly against the formers which produce their 
shape. The tendency of the chips to rise during* cooking 
depends upon ; their red.pev^- - " ' 

25 The recipe used in the process described herein is thus 
essential to the nature of the finished product and 
examples of the recipe are described below: 


30 


35 
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INGREDIENTS 

EXAMPLE 

EXAMPLE 

EXAMPLE 

RANGE 

RANGE 

IDEAL 

IDEAL 


1 

2 

3 

% 

% 

RANGE 

RANGE 


% 

% 

% 



% 

? 





FROM 

TO 

FROM 

TO 

Potato Flake 

29.39 

39.61 

51.87 

15.00 

65.00 

20.00 

55.00 

(fully 








processed) 








Potato Flake 

6.92 

6.89 

6.92 

1.00 

20.00 

5.00 

15.00 

(low leach) 








Potato 

50. 14 

39. 61 

27. 66 

15.00 

65.00 

35.00 

; 55.00 

Granules 








Maltodextrin 

3.46 

3.4 4 

3.46 

1 .00 

10.00 

2.00 

6.00 

Salt 

0.80 

0.7 9 

0.80 

0.30 

2.50 

O..5.0__ 

1.50 _ 

Emulsif ier 

1.69 

2.07 

1.69 

0.30 

3.00 

1.00 

.2.25 

Mai ze 

2.07 

2.07 

; 2.07 

1 .00 

10.00 

1.50 

3.00 

Polenta 








.Maize Grits-- 

■ 5.-53 " 

5.51 

.5.53. 

. . 1 . 00 . 

10.00 

1 .50 

7.. 00 

fine 








Total Dry 

100.00 

100. 00 

100.00 ■ 





Mix 








Total Water . 

• 37.00 

39.00 

'. 39^00 '' 

20.00 

55. 00 

28.00 

50.00 


The majority ingredients (in this example two types of 
potato - f lake plus potato granules) may be - replaced by 
5 . other; starch-based flours, - for example corn or corn- -ma sa , • 
rice-based or wheat-based flours.- The recipe contains 
• from "60% to 95% - starch-based flours in total, which -may 
comprise more than one different source of starch-based 
flour, for example potato flake plus potato granules. 

0 

In the potato example given, it is desirable to use as 
high- a percentage as possible of potato flake which gives 
an improved end texture to the product. However, as the 
percentage of potato flake increases, the tendency of the 
5 product to expand during mixing and frying increases 
undesirably. This expansion causes several problems, 
notably difficulties in mixing the dough when the running 
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mix is of suitable weight for commercial production, and 
the end product not being sufficiently dense to pack the 
required weight of product into the desired size of 
packaging. Uncontrolled^ expansion can also cause 

5 undesirable blistering or bubbling of the product during 
frying. 

Conventionally, the tendency of the product to expand 
could be counteracted by increasing the percentage of 
10 expansion inhibitors such as emulsifier in the recipe. 
However, this can have a disadvantageous effect on the 
texture of the- dough which tends to become rather crumbly 
and difficult to work. 

-15 In the present process, . the tendency of the product to 
expand is counteracted by the use of maize grits in the 
recipe. The maize grits are substantially inert and 
hence act as a "filler" ' which helps to absorb oil, during. 
... frying. ; ..The inertness .of the maize grits also means that 
20 the taste and texture of the end product is substantially 
unaffected by its inclusion. However the particle, size 
. - . of the maize grits does have a desirable effect on the 
. physical, properties of - the product during frying such^ 
that the tendency of the product to expand is controlled, 
25 the particles of maize grits facilitating the escape of 
water from the product during frying without causing 
bubbling or blistering. However the maize grits 

particles are not so large as to adversely affect the 
eating texture of the product. 

30 

Additionally, maize polenta is also included as an inert 
filler which helps absorbs oil into the product. If the 
chips are thin enough, the particle size of the maize 
polenta will also be sufficiently large to contribute to 
35 reducing the tendency of the product to expand. 
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By controlling the expansion of the product and by 
providing a product with a consistent curved shape, the 
end result is a product having good uniformity which can 
5 stack effectively in the packaging. The product is 
relatively dense without loss of texture which means that 
a relatively high weight of product can be stacked into 
each tube, giving a satisfactory weight per pack. Since 
the stack height is reduced compared to the same weight 
10 of a conventional product of this type, packaging and 
transport costs can be significantly reduced. 

It will be appreciated that products in which the potato 
ingredients are replaced by other starch-based flours 
15 will be different in taste and texture although the ba S1 c 
curved shape will be the same. 


20 
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CLAIMS 


1. Curved fried - snack pieces made from a dough 
5 comprising: 

• from 60% to 95% of a starch^based flour; 

• from 1% to 10% pregelled modified starch; 

• from 0.3% to 2.5% salt; 

10 • from 0.3% to 3% shortening; 

• from 2% to 20% of a nop heat-treated, non- 
chemically modified starch-based product 
having a particle size in the range- 250 to 

. 710 microns, 

15 the total percentage of these ingredients being 100% 

.and wherein the fat content of said fried snack 
pieces is from 20% to 50%. 

2. Fried snack pieces as claimed in claim. .1 wherein the 
20 fat content is from 34% to 42%. 

-3 . - Fried -snack -pieces - as -claimed in claim 1 or,, claim 2 
wherein said starch-based flour is selected from the 
group consisting of potato flakes, potato granules, corn 
25 masa, corn flour, rice flour, wheat flour and mixtures 
thereof . 

4. Fried . snack pieces as claimed in any of claims 1 to 
3 wherein said pregelled modified starch is maltodextrin. 


30 


5. Fried snack pieces as claimed in any of claims 1 to 
4 wherein said non heat-treated, non-chemically modified 
starch-based product is maize grits, maize polenta or a 
combination thereof . 


35 
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6. Fried snack pieces, as claimed in any of claims 1 to 
5 wherein said shortening is an emulsifier. 

7. Fried snack pieces substantially as_described herein 
5 with reference to the accompanying drawings. 

8. A process for manufacturing curved fried snack 
pieces as claimed in any of the preceding claims. 
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